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Scientific calculator 


Please read carefully before use and safe 
keeping, for inspection 


Before getting started... 
E Modes 


Before starting a calculation, you must first enter the cor- 
rect mode as indicated in the tabie below. 


To perform this type of 
calculation: 













Perform this | Toenter | 
key operation: | this mode: | 








e Pressing the) key more than once displays additional 
setup screens. Setup screens are described in the sec- 
tions of this manual where they are actually used to 
change the calculator setup. 

e In this manual, the name ofthe mode you need to enter 
in order to perform the calculations being described is 
indicated inthe main title of each section. 





Example: ESARTE TL, 
Calculations CREG, 

Note! 

e To returnthe calculation mode and setup to the initial 
defaults shown below, press ®= 2 2 (Mode) B 
Calculation Mode: COMP 
Angle Unit: Deg 
‘Exponential Display Format: Norm 1 
Fraction Display Format: ac 
Decimal! Point Character: Dot 


e Mode indicators appear in the upper part of the display 

e Be sure to check the current calculation mode (SD, REG. 
COMP) and angle unit setting (Deg, Rad, Gra) before 
beginning a calculation. 


E Multi-statements 


A multi-statement is an expression that is made up of two 
or more smaller expressions, which are joined using a colon 
(:). n 

¢ Example: To add 2+3and then multiply the result by 4 


2EEse messes] > 5 | 
a e 


= 





E Exponential Display Formats 


e aaa - P m 
~ = = 
> T. ~ 


aa S : = 
ay up to 10 digits. Larger vajues 


ee cern son ee Po rar 2! ote Te 
ae akom y yec using ponens notadon. m 
ho rocna rriar > = ~ “2 e o- poe nen 
ecase 0: Cec = auc oe ls Seieci Derwee»n Two 
Empr +--+ - em = -S oad -w -am T marnm 
ats that Getermune at what point exponential notation 


Key a number of times until you reach the exponential 
display format setup screen shown below. 


Fix Sci Norm |- a 
| Z 9 


fy +h = -e È + +; e 
° Press L3.. On the format selection screen that appears, 
4 * Alar -4 g wane DD 
press to select Norm 7 or 2) for Norm 2 
ə Norm i 
With Norm 1, exponential notation is automatically used 
¿< +- sles . > ~~ t= N A >e m riam 
‘Or eger væ&ues wiin Me Sian 1U Gages anc decmai 
lra pree a +> ——_ Soe - 
values with more than two decimal places 
eNorm 2 


With Norm 2, exponential notation is automatically used 

for integer values with more than 10 digits and decimal 

values with more than nine decimal places 

e Aillofthe examples in this manual show calculation re- 
sults using the Norm 1 tormat 

E Decimal Point and Separator Symbols 

You can use the display setup (Disp) screen to specify the 


symbols you want for the decimal point and 3-digit sepa- 


rator. : 
e To change the decimal point and separator symbol set- 


ting, press the“ key a number of times until you reach 
the setup screen shown below 


Disp 
| 1 | 


e Display the selection screen. 
G) &) 

¢ Press the number key (LU or L27) that corresponds to 
the setting you want to use. 
(1 )(Dot): Period decimal point, comma separator 
(2 }(Comma): Comma decima! point, period separator 


E Initializing the Calculator 


e Perform the following key operation when you want to 
initialize the calculation mode and setup, and clear re- 
play memory and variables. 
€n) (cur) (3) (All) 63 


Basic Calculations (COMP, 
E Arithmetic Calculations 


[ Use the Sam key to enter the COMP Mode when you | 
want to perform basic calculations. . 





e Negative values inside of calculations must be enclosed 
within parentheses. For details, see"Order of Operations." 

e itis not necessary to enclose a negative exponent within 
parentheses. 
sin 2.34 X 10 -—> Gm) 2.34 EP ©) 5 

_ © Example 1: 3x(5X10°) = 1.5x 10° 

3 E3 5 (xr) (-) 9 E 


e Example 2:5x(9+7)= 80 SBOR 70) 
e You can skip allL] operations before E3 . 


E Fraction Operations 

e Fraction Calculations 

¢ Values are displayedin decimal format automatically 
whenever the total number of digits of a fractional value 
(integer+numerator+denominator+separator marks) 
exceeds 10. 


= ee Pe 
Example 1: oF ok 15 
2c SHB1 «5S 1315. 
SE EE _ git 
Example 2: 3 4 +13 = 435 
3 lek) 1 (ok) 4 E3 
3 1 (ek) 2 a% 3 E 4 11312. 
e Example 3: £. = BA 25) 4 E 


1c 2 E 16B 


e Results of calculations that mix fraction and decimal val- 
ues are always decimal. : 


+ Example 4: > +16 = 2.1 


e Decimal -> Fraction Conversion 


e Use the operation shown below to convert calculation 
results Detween decimal values and fraction vaiues 

° Note that conversion can take as long as twoseconds 
to perform 


* Example 1: 2.75 = 2 3 (Decimal — Fraction) 
2756 
at) 
l ei 
3 if 4144 


ahaha, SERS 


H 
| 
E 


è Mixed Fraction <> Improper Fraction 
Conversion 


e Example: 1 2 > 2 


3 
1 (ek) 2 (e5) 3 EB 
à z | 5:3. | 


p 


4 








—= sj baladi 

e You can use the display setup (Disp) screen to specity 

the display format when a fraction calculation result is 
greater than one. Š 

* To change the fraction display format, press the= key 

a number of times until you reach the setup screen shown 


below. 
Disp 
geo 


Display the selection screen. 
1 


Press the number key (L or(2)) that corresponds to 
the setting you want to use. 


_1)(a¥c): Mixed fraction 
2)(d/c): improper fraction 
e An error occurs if you try to input a mixed fraction while 
the d/c display format is selected. 
E Degrees, Minutes, Seconds 
Caiculations 


* You can perform sexagesimal calculations using degrees 
(hours), minutes, and seconds, and convert between 
sexagesimal and decimal values. 

* Example 1: To convert the decimal value 2.258 to a 
sexagesimal value and then back to a decimal value 


2.25863 [2.258 | 
cm =] [~ 2°15°28.8 
im 2.258 


« Example 2: To perform the following calculation: 
12°34’56” X 3.45 


12 ©) 34 GC) 56 C3 E3 3.45 E3 43°24°31.2 


E FIX, SCI, RND 


* To change the settings for the number of decimal places, 
the unmber of significant digits, or the exponential dis- 
play format, press the M9 key a number of times until 
you reach the setup screen shown below. 


Fix Sci Nora 


¢ Press the number key (1), (2) or (3)) that corresponds 
to the setup item you want to change. 


(1) (Fix): Number of decimal places 
C2) (Sci): Number of significant digits 
(2) (Norm): Exponential display format 


« Example 1: 200 + 7 X 14 = 


200 E768 1468 [4007] 


(ue «+++» C (Fix) (3) 400.000 


(Internat caiculationcontinues 9200 E37 B 28.571 
using 12 digits.) 
14 400.000 


The following performs the same calculation using the 
specified number of decimal places. 


200 G7 B 28.571 
(sar) 28.571 
14 EB 399.994 


* Press (sm) «+--+ (3 (Norm) {1} to clear the Fix specifica- 
tion. 


(Specifies three 
decimal places.) 


(Internal rounding) 


- Example 2: 1 = 3, displaying result with two significant 
digits (Sci 2) 


p++ (2)(Sci) (2) 1 E 3 E 3 3-01 


e Press Mx -=-= -3)(Norm) (1) to clear the Sci specifica- 


Memory Calculations (COMP, 


-Use the sz) key to enter the COMP Mode when you | 
want to perform a calculation using memory. | 











E independent Memory 


* Values can be input directly into memory, added to 
memory, or subtracted from memory. Independent 
memory is convenient for calculating cumulative totals. 
independent memory uses the same memory area as 
variable M. De TER 
To clear independent memory (M), input\) 67) (sto) (m) 
(M+). 





* Example: 
23 + 9 = 32 23 E3 9 ‘suet (sto) (M) (M+) 
53 - 6 = 47 53 E 6 m+ 
-) 45 X 2 = 90 45 E3 2 7) (m-) 
(Total) -11 (reL) (m) (M+) 
E Variables 


- There are nine variables (A through F, M, X and Y), which 
can be used to store data, constants, results, and other 
values 

* Use the following operation to delete deat assigned to a 

Daricular variable: (0 | {wr (sto) (A) . This operation de- 

stes the data assigned to variable A. 

Pecorm the following key operation when you want to 

clear the values assigned to all of the variables. 


==) ia) 3 (M cl) EB 
Example: 193.2 > 23 = 8.4 
193.2 + 28 = 6.9 
193.2 s7] sto) (a) E 23 EB 
sa [a ) Eos E 


Scientific Function (COMP , 





Calculations 


Use the iz key toenter the COMP Mode when you | 
want to perform scientific function calculations. | 
COMP sonn W | 











Certain types of calculations may take along time to 
complete. s 
e Wait for the result to appear on the display before seart- 
ing the next:caiculation. 
e T= 3.14159265359 
E Trigonometric/Inverse Trigonometric 
Functions 


e To change the default angle unit (degrees, radians, 
grads), press the “= keyanumber oftimes until you 
reach the angle unit setup screen shown below. 


Deg Rad Gra 
T 2 3 


e Press the number key (1), (2), or (3)}) that corresponds 
to the angle unit you want to use. 


(90° = -radians = 100 grads) 
* Example 1: sin 63°52’ 41” = 0.897859012 


(mae) ----- (1) (Deg) 
) 63 E9 52 60) 41 E B 


+ Example 2: cos ( = radj=O.5 Ha 7a a 
(‘MOOE «esse L2] ac 


[eos] CO) G (70) Ea 3 OS 


yo o e A 
* Example 3: cos"! EJ = 0.25 x (rad) (= Ey (rad) 


J 


co 


ME se... 2 Rac’ 


or] LOW] 22 Bes BS = = 
- Example 4: tan-' 0.741 = 36.53844577° 


4) 
i 
© 
X 
i: 


@ Hyperbolic/inverse Hyperbolic 
Functions 


e Example 1: sinh 3.6 = 18.28545536 “= = 36 
* Example 2: sinh~’ 30 = 4.094622224 


E Common and Natural Logarithms 
Antilogarithms 
e Example 1: log 1.23 = 0.089905111 =i238 


e Example 2: In90 {= log, 90)= 4.49980967 _ 


= 9E 
ne=1 CEE 5 

- Example 3: e° = 22026.46579 == (<*) 10 
e Example 4: 10'* = 31.6227766 == 158 
e Example 5: 2° = 0.125 24538 
- Example 6: (—2)‘= 16 DD 2m0 


° Negative values inside of calculations must be enclosed 
within parentheses. For details, see "Order of Operations." 


E Square Roots, Cube Roots, Roots, 
- Squares, Cubes, Reciprocals, 
‘ Factorials, Random Numbers, z, and 
Permutation/Combination 
* Example 1: (2 + J3 x J5 = 5.287196909 
~ 28+ 3BysB 


e Example 3: 7/123 (= 1237) = 1.988647795 
7% V an B 


+ Example 4: 123 + 30°= 1023 1238 so S 


« Example 5: 12°= 1728 2o B 
¢« Example 6: = 12 
cc ia f T2 
LOSS 4s 
+ Example 7: 8! = 40320 se S&S 


e Example 8: To generate a random number between 
0.000 and 0.999 < : 
on) Cot) E3 


(The above value is a sample only. Results differ each time.) 
e Example 9: 3x = 9.424777961 3 bert) (7c) EB 
+ Example 10: To determine how many different 4-digit 


values can be produced using the numbers 1 through 7 
+ Numbers cannot be duplicated within the same 4-digit 


value (1234 is allowed, but 1123 is not). (840) 
Tern 4 

- 114, to determine how many different 4-mem- 
ber groups can be organized ina group of 10 individuals 
(270) 

1069 4s 


Æ Angle Unit Conversion 
* Press (sn) œ) to display the following menu. 


D R.G 
1. eas 


* Pressing(1J, (2), or [3] converts the displayed value to 
the corresponding angle unit. 
e Example: To convert 4.25 radians to degrees 
(MOQE) see (1 (Deg) 


E Coordinate Conversion-(Pol (x, y}, 
Rec (r,@)) 


e Calculation results are automatically assigned to vari 
ables E and F, 


°- Example 1: To convert polat coordinates (f =2, #=80° 
to rectangular coordinates (x, y) (Deg) 


x=1 art) fee} 20) 60 DE 
y = 1.732050808 [F] 


* Example 2: To convert rectangular coordinates (1, J3) 
to polar coordinates (7,8) (Rad) 


r=2 Pal 1 C sos 
8 = 1.047197551 me) F) 


~ 


ti 


SS 





e Press Fe) [E] to display the value of r , or AeL) (F) to dis- 
play the value of 8. 


E Engineering Notation Calculations 


* Example 1: To convert 56,088 meters to kilometers 
— 56.088 x10 56088 E (>) 
(km) 
+ Example 2: To convert 0.08125 grams to milligrams 


— 81.25 x107 0.08125 Œ (exe) 
(mg) 


Statistical - 


Calculations 





Standard Deviation «SD j 


Use the 4 key to enter the SD Mode when you want ] 

to perform statistical calculations using standard de- | 

viation. 
E 








* Inthe SD Mode and REG Mode, the M+) key operates as 
the [0T] key. 

* Always start data input with 6») (cia) (1 )(Scl) E3 to clear 
Statistical memory. 

* Input data using the key sequence shown below. 
-<x-data>(0T) 

* Input datais used to calculate values for n, =x, =x, x, 
On and Gn-1, which you can recall using the key opera- 
tions noted nearby. 








To recall this type of value: 





| Perform this key operation: 





=x? Ger) (a) (7) 
Sx Gian) (Sum) (2 
n 
x 
On 
On-1 | car} Ewa) 3) 





e Example: To calculate Gn—:, Oz, i,m „Zx, and =x ior 
the following data : 55, 54, 51, 55, 53, 53, 54, 52 
In the SD Mode: 
En) (CLR) (1) (Scl) EB (Stat clear) 


Each time you press DT] to register your input, 
the number of data input up to that point is 
indicated on the display (n value 


54 (81) 51 (oT) 55 57 

53 (or) (pt) 54 (br) 52 BT 

Sample Standard Deviation (Gn—1) = 1.407885953 (sur) (svar) (3) E 
Population Standard Deviation (Gn) = 1.316956719 Su ai=) 
Arithmetic Mean (=) = 53.375 (smn) (svar) (17) EB 
Number of Data (7) = 8 ewer) (ssw) (3) E 
Eur) (Sewu) (2) EB 


= S reen E ar 
oar) (ssw) (1 ) EB 


Sum of Values {x)= 427 
Sum of Squares of Values (=x*)= 22805 


Regression Calculations CREG , 





Use the &8 key to enter the REG Mode when you want 
to perform statistical calculations using regression. 
REG wax) (3) 


— 





in the SD Mode and REG Mode, the M+ key operates as 
the DT. key 

Entering the REG Mode displays screens like the ones 
shown below 





° Press the number key C1 (2) or 3) thatcomresnonds 

to the type of regression you went to use 

(i) (Lin): Linear regression 

2) (Log): Logarithmic regression 
3) (Exp): Exponential regression 
i) (Pwr): Powerregression . 
2) (inv): Inverse regression 

> |3! (Quad): Quadratic regression 
Always start data input with 7 (t=) (1) (Sci) E to clear 
Statistical menary. 
- Input data using the key sequence shown below. 
<x-data>_*_ <};-data> (07 
The values produced by a regression calculation depend 
on the values input, and results can berecalled using 
the key operations shown in the table below. 


___Terecall this type of value: 


Vivily! 






| Perform this key operation: 








ZAER 

2x (seer) (Ss) (7) 

n Ser] (Es) (3) 

2y? Eeri) (Ssu) (D) (1) 

=» E=) Cam) (>) (2) 

Exy sur) cam (P) (3) | 

ï Eer) (svar) (1) 

XOn | ea Eom) (2) 

XOn-1 | E) E) (3) 

J En) (Svan) (D>) (1 ) i 

YOn Er) (svan) (>) (2 } 

yOn-1 ar} E) (D>) [3] 
Regression coefficient A | & e] œ) 41) 
Regression coefficient B | =n Ew) œ) (>) (2) 











* The following table shows the key operations you should 
use to recall results in the case of quadratic regression. 






Perform this key operation: 
cur) (Esm) (>) (BE) (1) 













=x? 
xy (ower) (suu) (b>) (5) (2) 
i 2 fur) (s-sun) (p) (b>) [3] 
Regression coefficient C | Em) Ew) (œ) >) (3) 
$i [sv] (B) e e a) 
£2 


(omer) (Evar) (B) (D) (>) (2) 
swt] (Svar) (D>) (5) [b>] [3 | 


* Thevalues inthe above tables can be used inside .of 
expressions the same way you use variables. 





e Linear Regression 
° The regression formula for linear regression is: 
y = A+Bx. 
° Example: Atmospheric Pressure vs. Temperature 


Atmospheric Perform linear regression to de- 


Temporature : i 
Aa tp terminethe regression formula 
















r ha 1008 nea terms and correlation coefficient 
20°C | 1010 hPa” for the data nearby. Next, use 


the regression formula to esti- 

mate atmospheric pressure at 

-5°C and temperature at 1000 

hPa. Finally, calculate the coeffi- 

cient of determination (r*) and 

sample covariance 
2xy—n+*- 7) 






1014 hPa 





Inthe REG Mode: EN 


(1) (Lin) 
=) (cin) (1) (Sc!) EB (Stat clear) 


- REG 


Each time you press PT) to register your input, 
the number of data input up to that point is 
indicated on the display (n value). 


15 (+) 1005 (oT) 
20 (2 1010 PT) 25 (+ } 1011 (or) 
30 (+ 1014 0T) 
Regression Coefficient A = 997.4 Em) (svar) (>) (>) (7) a 
Regression Coefficient B = 0.56 (sort) (S) (D>) () (2) EB 
Correlation Coefficient r = 0.982607368 (swe?) >) (>) (3) SB 
Atmospheric Pressure at - 5°C = 994.6 
LO (9) 50) fan) ue) ) OP) OO) 2 eS 
Temperature at 1000.hPa = 4.642857143 
1000 [ur (svar) (b>) >} e 
Coefficient of Determination = 0.965517241 fi 
(sw) (ssum) (3) Gwe} (Svar) (1) EB 
oor} (sve) () 4 OS 
CO) far) (sum) (3) 7 eS 


Sample Covariance = 35 


e Logarithmic, Exponential, Power, and Inverse 
Regression 

* Use the same key operations as linear regression to re- 
call results for these types of regression. 

* The following shows the regression formulas for each 
type of regression. 


a ese ae oe SRE VL TU ar ae 
Logarithmic Regression | y=A+B-Inx _ 
Exponential Regression | y = A- e8™ (In y= In A +Bx) 
Inx) | 
), 





Y= INA F 
Power Heoress:on )y=A-x8 (in y= InA+B 
inverse Regression y=A+B-x 


ə Quadratic Regression 


* The regression formula for quadratic regression is: 
Y=A+ B+ Cx’. 
e Example: 


_ Perform quadratic regression to de- 
| termine the regression formula terms 
for the data nearby. Next, use the 
regression formula to estimate the 
values for Ŷ (estimated value of y) for 
xi = 16 and % (estimated value of, x) 
for yi= 20. 





(>) (3) (Quad) 

=m) (er) (1) (Scl) E (Stat clear) E o 
29 °) 1.6 7) 50 CJ 23.5 BT) 
74] 38.0 EI 103C] 46.4 (or) 
3 118° | 48.0 (ET) 
Regression Coefficient A =-35.59856934 Sar) cw) >) œ) (7) E 
Regression Coefficient B = 1.495939413 Em) (Svan) (>) œ (2) E3 

Regression Coefficient C =-6.71629667 10-3 
(svr) (Db) (>) (3) B 
when xiis 16 = -13.38291067 16 Sun) (svar) (>) 0) (Bm) (3) Se 
ĉi when yi is 20 = 47.14556728 20 ==") Ew) (B+) © œ (7) ea 
2 when yi is 20 = 175.5872105 20 rt) (svar) (>) (b>) D (2) Ey 


350MS-EN (V3) 


